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Public Summary:

Induced pluripotent stem cells (iPSCs) can generate any mature (differentiated) cell type. By generating iPSCs from patients, we can
generate large numbers of relevant cells by re-differentiation for disease modeling and drug screening. Here, we generate and re-
differentiate iPSCs from a patient with chronic myelomonocytic leukemia (CMML), a disease of the blood. Using this novel system, we
identify a potential new drug treatment for CMML.

Scientific Abstract:

Chronic myelomonocytic leukemia (CMML) is an entity of myelodysplastic syndrome/myeloproliferative neoplasm. Although CMML can
be cured with allogeneic stem cell transplantation, its prognosis is generally very poor due to the limited efficacy of chemotherapy and
to the patient's age, which is usually not eligible for transplantation. Comprehensive analysis of CMML pathophysiology and the
development of therapeutic agents have been limited partly due to the lack of cell lines in CMML and the limited developments of
mouse models. After successfully establishing patient's derived disease-specific induced pluripotent stem cells (iPSCs) derived from a
patient with CMML, we utilized these CMML-iPSCs to achieve hematopoietic re-differentiation in vitro, created a humanized CMML
mouse model via teratomas, and developed a drug-testing system. The clinical characteristics of CMML were recapitulated following
hematopoietic re-differentiation in vitro and a humanized CMML mouse model in vivo. The drug-testing system using CMML-iPSCs
identified a MEK inhibitor, a Ras inhibitor, and liposomal clodronate as potential drugs for treating CMML. Clodronate is a drug
commonly used as a bisphosphonate for osteoporosis. In this study, the liposomalization of clodronate enhanced its effectiveness in
these assays, suggesting that this variation of clodronate may be adopted as a repositioned drug for CMML therapy.
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